Opsonin-independent and -dependent Phagocytosis in the Ascidian Halocynthia roretzi: Galactose-specific Lectin and Complement C3 Function as Target-dependent Opsonins.
To clarify the molecular mechanisms of phagocytosis, we have been preparing monoclonal antibodies that inhibit phagocytosis by the hemocytes of the ascidian Halocynthia roretzi. A monoclonal antibody, RA5, inhibited the phagocytosis of non-treated sheep red blood cells (SRBCs) and yeast cells. It was demonstrated that the phagocytosis by the hemocytes was enhanced by pretreatment of target cells, SRBCs or yeast cells, with H. roretzi plasma. However, the RA5 antibody was unable to inhibit the phagocytosis of plasma-treated target cells. These results strongly suggest that the molecule recognized with the RA5 antibody is involved in the opsonin-independent phagocytosis. Western blot analysis showed that this antibody recognized a 200 kDa protein in H. roretzi hemocytes. On the other hand, flow cytometry analyses showed that a galactose-specific lectin (Gal-lectin) and complement C3 (AsC3), present in H. roretzi plasma, can bind to SRBCs and yeast cells, respectively, to enhance the phagocytosis of the respective target cells. Thus, H. roretzi hemocytes undergo opsonin-independent and -dependent phagocytosis, and Gal-lectin and AsC3 both function in the opsonin-dependent phagocytosis.